Introduction {#sec1-1}
============

Pyoderma gangrenosum (PG) is a rare, often destructive, painful inflammatory dermatosis, presenting as a tender nodule or pustule. This erodes to form a progressively enlarging ulcer with a raised, undermined, violaceous border.\[[@ref1][@ref2]\] Lesions may be single or multiple, and heal with an atrophic cribriform scar.\[[@ref3]\]

Despite its aggressive appearance that can be mistaken for necrotizing fasciitis, a life-threatening infective condition, PG is noninfectious.\[[@ref4][@ref5]\] It is included in the spectrum of neutrophilic dermatoses and comprises of 4 subtypes -- ulcerative, pustular, bullous, and vegetating or superficial granulomatous.\[[@ref6]\]

Pyoderma gangrenosum can be idiopathic but is often associated with systemic disease in 50--70% of cases.\[[@ref7]\] The list of associations is many and includes inflammatory bowel disease, arthritic conditions (e.g., rheumatoid arthritis), lymphoproliferative disorders, malignancy, hepatitis, human immunodeficiency virus infection, sarcoidosis, and hereditary hypogammaglobulinemia.\[[@ref7][@ref8][@ref9]\]

Pyoderma gangrenosum occurs most commonly on the lower limbs\[[@ref9]\] but may occur at other areas such as the head and neck, hand, penis, scrotum, breast, and vulva.\[[@ref10][@ref11][@ref12][@ref13]\]

Materials and Methods {#sec1-2}
=====================

This was a retrospective study conducted at the Department of Dermatology, Changi General Hospital Singapore, and was approved by the Institutional Review Board (ref: 2014/266/E). We evaluated inpatients that were diagnosed with PG between January 2010 and December 2013.

The demographics (age, gender, preceding trauma, specialties admitted), anatomical site, number of lesions, subtypes, histopathologic reports, associated conditions, treatment regimens, healing time, and recurrence were reviewed.

Results {#sec1-3}
=======

There were three males and two females, aged between 19 and 58 years, with a mean age of 38 years \[[Table 1](#T1){ref-type="table"}\].

###### 

Results of the five patients

![](JFMPC-3-374-g001)

The majority were admitted to the orthopedic surgery department (three cases); one was admitted under general medicine and one under gastroenterology. Of the five patients, one exhibited the pathergy phenomenon.\[[@ref2]\] Patient 1 was admitted to orthopedics for debridement of an abscess at the left anterolateral leg and later developed PG at the same location.

Lesions were single for four patients; all localized on the lower limb while one case was reported to have multiple lesions (more than five) over bilateral upper and lower limbs. The lesions for all cases were of the ulcerative subtype \[[Figure 1](#F1){ref-type="fig"}\].

![A view of the ulcerative subtype of PG in patient 1](JFMPC-3-374-g002){#F1}

A skin biopsy was performed on four patients that revealed dense neutrophilic infiltrate in three cases and leukocytoclastic vasculitis in one \[[Figure 2](#F2){ref-type="fig"}\].

![A dense neutrophilic infiltrate showing a nodular dermatitis with a predominance of neutrophils. There is evidence of ulceration, acanthosis, neutrophilic exocytosis, epidermal spongiosis, abscess formation, and hemorrhage (H and E, ×20)](JFMPC-3-374-g003){#F2}

All patients had preexisting systemic conditions. Four had inflammatory bowel disease, and one had both systemic lupus erythematosus (SLE) and anti-phospholipid syndrome (APS). Of the four having inflammatory bowel disease, three had ulcerative colitis (UC), and one had Crohn\'s disease (CD). One of the cases diagnosed with UC also had concomitant hepatitis C infection. The case with CD was noted to have had a previous episode of PG of the scrotum in 2008 that was treated at a different center.

Of the five cases, four were treated with systemic corticosteroids and one with a potent topical steroid cream (patient 5). Two cases (patients 2 and 3) were treated with systemic corticosteroid monotherapy (oral prednisolone 1--2 mg/kg/day) with progressive reduction on healing of the ulcers. Patient 3 continued oral prednisolone 5 mg daily after tapering over 17 weeks in view of her associated diseases (SLE and APS). Patient 4 was given both topical and systemic corticosteroid treatment (intravenous \[IV\] hydrocortisone 100 mg QDS which was converted to oral prednisolone 1--2 mg/kg/day with progressive reduction, and betamethasone dipropionate ointment) with healing of the ulcers. Patient 5 was prescribed oral sulfasalazine and betamethasone dipropionate cream. Systemic antibiotics were started for all five cases to cover for possible secondary skin infection.

Immunosuppressants were prescribed in combination with corticosteroid therapy for two cases (patients 1 and 4). Patient 1 received oral tacrolimus and mycophenolate mofetil (MMF) as a steroid-sparing treatment after oral prednisolone was tapered and discontinued. Patient 4 was restarted on oral mesalazine and azathioprine in view of prior poor compliance to his treatment for UC. Patient 2 was already on 10 weekly 300 mg infliximab injections (5 mg/kg) for his CD at another hospital for 3 years before the development of PG. The duration between the last dose of infliximab and the development of PG was 4 weeks.

Adjunctive treatment included local wound dressings which was instituted for all cases. Urgotul^®^, Aquacel Silver^®^, and Mepilex Silver^®^ dressing were used depending on the wound condition.

Surgical treatment was performed in two cases. Patient 4 underwent debridement of the lesions on bilateral lower limbs. Patient 5 had wound debridement followed by a split-thickness skin graft.

Response to treatment was favorable with all cases recovering well, and no recurrences noted. Complete healing was achieved in all patients, ranging from one to 3 months after diagnosis.

Discussion {#sec1-4}
==========

Introduction and demographics {#sec2-1}
-----------------------------

Pyoderma gangrenosum is rare\[[@ref1]\] as evidenced by five cases over a 3-year period. The overall incidence of PG is estimated at 6/million in the population.\[[@ref14]\] PG mainly affects adults aged between 20 and 50 years, but children may rarely be affected.\[[@ref2][@ref10]\] This neutrophilic dermatosis has a female preponderance.\[[@ref8]\] In our study, there were three males and two females, aged between 19 and 58 years (mean age 38 years). Only one case occurred before the second decade and the rest, after it. Although the age group of our patients corresponds to that of the literature, there was a slight male preponderance (male:female ratio of 1:5). In a report by Bhat *et al*., their male:female ratio was 1.25:1,\[[@ref15]\] also showing male predominance. More studies need to be done to ascertain if there is a higher risk for males in the Asian population.

All our cases had lesions on the lower limbs and were of the ulcerative subtype. This is in agreement with the literature as the most commonly reported anatomical site and subtype of PG.\[[@ref6][@ref15]\]

A unique feature of PG is pathergy that is defined as an inﬂammatory reaction in the skin induced by trauma, and reportedly seen in 50% of PG patients.\[[@ref13]\] This was evident in one of our cases who had a previous debridement done at the lesion site. Pustular PG can have a similar appearance to an abscess that is a potential source of a dilemma for clinicians in terms of management.

Diagnosis {#sec2-2}
---------

The diagnosis of PG is challenging as doctors must take into account a long list of differential diagnoses that have to be excluded. This is because PG in essence is a diagnosis of exclusion.\[[@ref4]\] Differentials such as necrotizing fasciitis, other infections (bacterial, fungal, amoebic), vasculitis and cutaneous malignancies have to be excluded.\[[@ref4][@ref5]\] Our patients who were diagnosed with PG fulfilled the diagnostic criteria set forth by Su *et al*.\[[@ref16]\] \[[Table 2](#T2){ref-type="table"}\].

###### 

Diagnostic criteria for PG\[[@ref23]\]

![](JFMPC-3-374-g004)

When doing routine blood tests, it is not surprising to see raised inflammatory markers in PG. This was explained by Schotanus *et al*.\[[@ref11]\] C-reactive protein participates in the clearance of necrotic and apoptotic cells and levels rise in response to inflammation. Leukocytosis is also due to tissue necrosis caused by PG. Such results can mimic an infection, thus cultures need to be taken. They are generally negative unless there is secondary infection.\[[@ref11]\] Delayed diagnosis or misdiagnosis can lead to serious morbidity and hence should be made as soon as possible.\[[@ref14]\]

Although there are no histopathological findings specific to PG, a skin biopsy must always be performed to rule out other differentials.\[[@ref11]\] Of the four cases that had a biopsy done, three showed dense neutrophilic infiltrate while one showed leukocytoclastic vasculitis. These two are common histologic patterns seen in PG. Histopathologic findings vary with the site biopsied. Lymphocytic vasculitis is predominant at the erythematous area peripheral to the ulcer. Specimens taken more centrally will show neutrophilic infiltrate and abscess formation.\[[@ref11]\]

Associated conditions {#sec2-3}
---------------------

Up to 50--70% of PG cases have an associated systemic disease.\[[@ref9]\] Inflammatory bowel disease and arthritic conditions (e.g., rheumatoid arthritis) are the more commonly associated ones.\[[@ref7]\] Our case series revealed a close association with underlying systemic disease. Four had inflammatory bowel disease, and one had both SLE and APS. A case with inflammatory bowel disease was also positive for hepatitis C, which is a known association.

Management {#sec2-4}
----------

If left untreated, PG may last for months to years. Treatment should be directed at both the skin lesion and underlying systemic disease.\[[@ref17]\] Due to the lack of randomized controlled trials, treatment is empirical and consists of a combination of topical and systemic drugs (such as corticosteroids, immunosuppressants, analgesia) and local wound care.\[[@ref17][@ref18]\]

Corticosteroids are considered first-line treatment for localized, as well as disseminated PG. It is particularly effective for acute and rapidly progressive forms.\[[@ref7][@ref15]\] Potent topical (like in patient 5) and intralesional corticosteroids are effective in localized PG.\[[@ref7]\] Cases with disseminated PG should be started on systemic corticosteroids.\[[@ref7]\] In chronic and steroid-resistant cases, immunosuppressants like cyclosporine 2 mg/kg/day are usually added due to side effects of the prolonged use of corticosteroids.\[[@ref19]\] All five of our cases received steroid therapy.

Thalidomide, MMF, tacrolimus, dapsone, azathioprine, infliximab, IV immunoglobulin, and hyperbaric oxygen therapy are effective in treating PG.\[[@ref18][@ref20][@ref21]\] It is interesting to note that patient 2 developed PG while still on infliximab therapy for his CD, despite it being a treatment option for PG. This is similar to the case presented by Rallis *et al*.\[[@ref22]\] Although the specific mechanism for this phenomenon is unknown, the usage of other anti-tumor necrosis factor-α agents such as etanercept and adalimumab has been efficacious in the treatment of PG.\[[@ref22]\] In steroid-refractory PG, these agents should also be considered.\[[@ref17]\]

On tapering prednisolone, patient 1 was started on tacrolimus and MMF as a steroid-sparing treatment regime. Compared with corticosteroids and cyclosporine, MMF has fewer side effects which are generally not serious in nature, is mostly well-tolerated and can be used long-term.\[[@ref23]\]

Wound dressings were instituted for all five cases and were continued after the patients were discharged till the ulcers were fully healed. Local wound care is essential to prevent and treat possible secondary bacterial infections.\[[@ref21]\]

While some argue that debridement is contraindicated in suspected, and untreated PG as the trauma of surgery can be sufficient to induce pathergy,\[[@ref24]\] others deem gentle debridement beneficial. This consists of removing nonviable tissue and the application of allogeneic cultured dermal substitutes.\[[@ref11]\]

Surgical reconstruction of PG is indeed challenging as the treatment itself has the potential to induce pathergy. Split-thickness skin graft, like what one of our cases underwent, is a commonly used surgical technique. A team in Korea reported a groin free flap reconstruction for PG of the face, achieving rapid wound closure and a favorable cosmetic appearance.\[[@ref19]\]

It is reported in some patients for pain to be out of proportion to the size of the lesion.\[[@ref9]\] This warrants adequate analgesia in the management.\[[@ref17]\] Two out of our five cases complained of pain and were given analgesia accordingly.

Many patients may receive corticosteroid treatment for longer periods and higher doses than is clinically necessary. Clinicians have to differentiate active disease from an inactive residual ulcer that is often slow to heal. Landis *et al*. proposed Gulliver\'s sign, which is defined as the point where "edges become more even with the surrounding skin and one can make out string-like growths of epithelium, which straddle the border between the ulcer bed and the normal surrounding skin." When this is present, inflammation is controlled, and clinicians should begin tapering doses of corticosteroid and immunosuppressive therapy. This decreases the risk of side effects of systemic treatment, while obtaining maximum benefit.\[[@ref25]\]

Prognosis {#sec2-5}
---------

C-reactive protein levels can be used to monitor disease activity and treatment response. Complete wound healing may range from weeks to a year. Once fully healed, a cribriform scar is produced. Prognosis of PG is generally good but is still a potentially lethal disease.\[[@ref11][@ref17]\] Older patients and males have a poorer outcome.\[[@ref23]\] In patients presenting with lone PG, it is important for clinicians to look for an underlying systemic disease.

Comorbid conditions like diabetes mellitus might contribute to the development of PG and worsen local healing processes, especially so on the lower limb.\[[@ref9]\] The possibility of underlying malignancy (mostly hematological malignancies such as myeloproliferative or myelodysplasia) must be considered in patients with persistent PG.\[[@ref6][@ref17]\]

Conclusion {#sec1-5}
==========

As family physicians may encounter patients with PG, who frequently present with a rapidly progressing ulcer on the limbs, it is crucial to recognize this condition early and make timely referral to dermatology. A multidisciplinary approach\[[@ref14]\] to management involving the dermatologist, surgeon, gastroenterologist, wound nurse, and the pain team will undoubtedly improve the prognosis of this condition.
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